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mm/s and 10 mm/s. This experiment would allow for the study of the relationship between
penetration speed and ISC temperature increase as well as the relationship between cell capacity
and ISC.
This project is expected to be the first study about the effects of cell capacity and nail
penetration speed on ISC behaviors using a smart nail for in-situ measurement of ISC
temperature. It is expected to provide insights on ISC behaviors of Li-ion cells that could be not
obtained by conventional nail penetration testing. The findings would be helpful for development
of safer and better Li-ion batteries for various applications.
Organization hierarchy: The student applicant will work with the mentor (Dr. Zhang) and a
PhD student (Siyi Liu). Weekly meetings will be held for discussion on the project progress.
Potential impacts:
For student: (1) obtaining hands-on experiences with battery research equipment; (2) being
professionally trained in doing research and presenting research results.
For mentor : (1) cultivating a new project; (2) obtaining preliminary data for potential external
funding which can be used to support this student and more undergraduate students in research.
Remote Plan:
In the event that face-to-face operations are prohibited by COVID-19, but graduate students or
the PI are allowed to work in the lab, the remaining tests will be conducted by PhD student Siyi
Liu or the PI, and the data will be sent to the student for processing. If all face-to-face operations
are prohibited by COVID-19, the student will perform a detailed literature review, focusing on
ISC caused failures, and design more advanced smart nails.
Project Timeline and Tasks:
Start Date
Weeks 1-2
Weeks 3-4
Weeks 5-6
Weeks 7-8
Weeks 9-10
Week 11-12

5/06/2022
End Date
8/1/2022
Duration
Experimental setup
Initial experiments
Preliminary data analysis; New experiment design
New experiment setup
Refined experiments
Final data analysis; Preparing presentation and manuscript.

12 weeks
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